Neutrophils potentiate platinum-mediated injury to human ciliated epithelium in vitro.
Exposure to platinum salts, such as may occur in the platinum refining industry, can be associated with the development of airway disorders such as asthma. However, there have been no studies investigating the direct effects of platinum salts on human ciliated epithelium. We have investigated the effects of platinic chloride on human ciliated epithelium, obtained by brushing the inferior nasal turbinate of healthy human volunteers. Ciliary beat frequency was measured using a phototransistor technique, and damage to the structural integrity of the epithelium was measured using a visual scoring index. Platinic chloride at concentrations between 0.25 and 25 microM caused a dose-dependent slowing of ciliary beating and damage to the structural integrity of the epithelium. These direct injurious effects were not affected by catalase, but were almost completely attenuated by preincubation of the epithelium with cysteine. The effects of platinic chloride on ciliary beating and structural integrity were enhanced by the presence of neutrophils and were partially attenuated by preincubation of the epithelial strips with catalase, suggesting that the direct effects of the metal were enhanced in this experimental system by reactive oxidants produced by activated neutrophils. This study documents that platinum salts have an injurious effect on human ciliated epithelium in vitro. If such effects also occur in vivo they may play a role, at least partly, in the pathogenesis of airway disorders that may manifest in exposed workers.